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(57) Abstract: The invention relates to novel benzofuran derivatives of the general formula (T) or 
salts thereof (wherein Py is 2-, 3-, or 4-pyridyl; and R is substituted or unsubstituted phenyl or a 
substituted or unsubstituted aromatic heterocyclic group). The invention also relates to inhibitors 
against steroid 17 ot hydroxylase and/or CI 7-20 lyase or pharmaceutical compositions which con- 
tain the derivatives (1) or the salts. 
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U ^ U % fff IB Hi 3§ ^ ffi , *C> 3g ffy \Z. g; A tb M fa o fc «9 , 

go w * 5fe <d m n h z> ^ « *t ® =* ju?- a k <p <g t k £ s ©j ft 5 ^ 

r©iifeft^^ ± >9 &p. * ftj * ^ 14 * ^ {£ T#J # ^ & . 
btlTV^o ^tt, n ^ K 1 7 at Kn*'>5 —.if & t£ 

/ x ft c 1 7-20 y T-if^P£$i-5 - i-e^^^^tt^/^^^- 

m m ± ^ , ^ it ^ m. & t* <d ?s m \z. m -r s m ^ * & m w-ts ti 

£ tZL x ^ O ^ K 1 7 at Kb*'>? - i? 2& T* / X 

C17-20 !) 7-^«rlitt5r t-e, idl *"«J I- £: * ^ * >- ■ 
3g *E * X*\Z. % n/f-Kl 7 a t Kn*^5-^Xt;/XS 

ci 7-20 yr — -ei&ssiiLT. k^-&%^^^td 

T s #-H§ Bg 6 4-8 5 9 7 5 ^^ftfcS* §^Lt 1>5>C 5 ^ 
y — slsMmfc, fc5lMiW0 9 5/0 9 1 5 7 M $ ft T V> 
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# 38 m % 6> s -ha^o^atcfi^^^n^r K 1 7 at Kn^ 
^ 9 - * X Xfi / X tt C 1 7-20 V T-if^rPJ.*-t-5^K^*fc-C 

ft ft fc * X d K 1 7 a t K o 3r -> 7 — Jk. X$ / JL C 17-20 

U fc o ^ o T * 38 ^ 14 ; * x u -< K 1 7 a t Kn* ">7^^S 

x$/xnc 17-20 y r-f itgtt«rf tssfi*^^/?? 

* fc. * g§ r* ; gfftft^f o-f Kl 7 ot Kb*J/?- if 
S^/XliC 17-20 y T-«|fi#»X"T3tBE3l8»J*»«rli<*i-5 

* 38 , 5 ^ ft 2g {2M£ M -T.<5 o *&m<Dfc 
4S» r± s -ffitLfc^xn^ K 1 7 at K d ^'>7-t'X(//Xli 

c 1 7-20. y r - if pm. $ jg 14 , xr^TP^^— -tfia#n&ttSr*"u, 
« m m m t u t m m -c & & , 

|8JL^_ELiU^-Mj| 

# 3§ 9Hb -a* 4fc tt , TIB© — jRsfc (i) x*^$tt^if^-<^ 
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(I) 



5S4>, Py tt 2-, 3-, X 4-tT y x RttlBifefcSV 

t° y i? /V S S. 7J? ^- = ;V & & m if h tl 5 „ 

^VS. ^h^^jKR^, # ^ atf * f /l^ 2£ % f6l7/w^^t^^ 

3d St i ~ 7 ©^'fk7km^^fc»U,r<o^>fti7K^«^nyvi^^, 
*HSx.7/^/^^.i/S, 7WS, |ft7;^/i'IXIi|S 

^7>;yi, = fns, ^7yi-cti$nt^Tfej;v^ 0 s 

»£©Scfi* 1—3 TfeotU<, £t>f£, 2 0 0ftli s 

# * b Vn tt $1 & fit > * it £ x ig ft T jv * jv Or * m , rs o Jf \s 
m^r s 75/S, ^;Ut^v';HT*fcot, # id £f * b cD 14 , 
tKM^, * h -> S . 7ySHgf, T $ / S , *;^^ri/ /vg 

_h IB o - fl£ 5£ (i) t*& z ti z*&mib'k to is -s? 
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(1) 3-[6-(4-^ h is 7 zn = ^ -S [b] 7 7 ^-3--T AO t° 

(2) 4- [3- (3- fc° U A)^< ^ s / [b] 7 7 ^-6->f A] 7 ^ / — A' 

(3) 3- [6- (4-7;Ui-a7x=;l/)X>')/tb]7 7y-3--l';V]t 
y 5? > 

(4) 3- [6- ( 3-7 Asj" n 7 ^ — A ) ^ ^ ^ [b] 7 7 ^-3--f A] t° 
y Is 

(5) 3- [6- (3-^ h 3r 7 ^ - ;\,)s< y y* [b] 7 y >--3--T A] fc° 

(6) 3-[3-(3-t" y A) ^ i/ [b] 7 7 ^"6-^ /V]7i=;V7 

(7) 3-[6-(3-t° y v 5 a)^< ^ y* [b] 7 =7 is-%-4 ;w]t s y 

(8) 3-[6-(i, 3-y< y/^t^y-^j^yy [b]7?y -6--r 
] t° y y 

(9) 3- [6-7 x - is y [b] 7 7 ^-3 — f A] t° y 5? ^ 

(10) 3- [6- (3,4-v 5 ^ h^i/7x=/V) -< ^ y* [b] 7 7 ^-3- 

a ] t° y > 

(11) 3-[3-(3-fc° y S^A)^ ^ y* [b] 7 7 ^-6->f A] 7 i J — A 
( 12) 4-[3-(3-fc° y v 5 A ) Is y* [b] 7 5 >- -6--C A]-l, 2-^ is 

is i? — ;V 

(13) 3- [6- (3-^ai^/v) ^< v y* [b] 7 7 >-3-^T A] fc° y ^ 
* 3S 93 SI & # « s ± xfi U fc to •£* % tf> tit in , <oik&m<D 

^Bft^jfc if (omm t <d&-*?\ *?mm., mmm., 7°* v*^wtm., 

is =l v ®? . -^dv^^ n =1 y ^ ^ N 7t;>8S, t U 4 is 
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r fv =* - )v t 5: >- & e (d m mm. , r ^ =¥ ~ ^ i& , 

/u = ^-Vai/j:if©aia£ttT 5 s m t <o m. r >- ^ = ? a m # if 

^'^»f fctiS. $ e> 7K ¥P « x 0 T A* = - ^ * ^ <£> ft ?P 4& 
teZSWik-a-m (I) tt, 0iJx.(f, £*T©RJf&5£ (1) Jc^^tL 

£it©sjss«, ^mwit &m <d m & (D wlw m * -r & , 



EiJ&H (1) 




fc K P Jf i/ -3--< y y 7 7 / XDi^m^^ ^kWi b -f 4* A £ 
i:l^^J»ttI^ffiV^C$f ^ S/^ y ^ ^ S & *T *b & 
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M # y ^ U ^ ^ E f£ -IC 33 17 5 T y — /V £ ttt^fc 5 VM4#S^ 

*fc Py tt, 2-, 3-, Xtt 4-t°y R teM&fc 5 VMS 

# B & 7 * = /H, XttltfcSVMi^f ^^f HiSS^ 

U B «J fls *r # 3 £ £ # # 5 0 - - ^ *3 
7k & £ & t 5 y X © t i/ >v j& xT- t a* ^ it ta if & m -f „ 

fc , #3 B « , ft^*ASri;-^MJ75 - Mb & s 

* > it ft ^ ) ©.J:5ft#n^ife:r;*5^Wfc^£»^&mttl&S: 

fc y zf V y PELfo v^ , *< ^ y [b] 7 7 >-3-# n 

la t k n ^ > tr ]) i? y <o m 3i * ^ m # ^ ( ^ * y ^ « x 

0!l*L H*, 5 ^ f4 a D i ^ , 6fc ^ ^ * ^ ^ « , fit 

t£ * 5> is a * ^ ft & £ t/Mi h y 7 ^ p ^I'^yi'Tfr^ft*? 

©Si^^; (2) K:^i- 0 
^jfca; (2) 



H&IB k ^!©§lSt 1 oo^tS^^l £ *l fc K n df 
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»r©Sft^ (3) . m^-t-o 
(3) 



fcfrv^ a'«Mfc-£4& (i) ^#5:H5ft5 0 
r S & <fb ( i ) ^isrHJfls. 

^/&5£ (i) ~ (3) ©^^(z:*5vn-c, mn.ik.&mRTf& }& 
f m & n m m & <d\z % it^ma ) t m m <d m. u r £ < . 

*5VNT, SJStS^L^^7.5 y S, ;& ^ sJ? * -i> 2£ , tR^S 

^ WC . M X. fcf N T.W.Greene, P. G. M, Wuts m "PROTECTIVE 
GROUPS in ORGANIC SYNTHESIS" , Wi 1 ey-Int er sc i ence ( 1999) ^ 

zu^^rc — ^/u^tj?^^^/^0, h P /v^!)^, t- -f f- 

^ ^ ^ /V ^ y ^ <d y — x ^ ^. rj? ^ ^ N ^ m s @^ 
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&4$<D x. X T AsRXfiT $ Vm. ^< is & A* * * > % As & =■ * . t- 

•? f- A- * *c is *> A* # = ^ <D * — jj? * — FS^^/w^- b 3g 

.I»S©*v^li Lt«iti^*fy, ^^^©l&jfdiB 
-fb tR Iff ffi* N,H-*;^f^*^A7 5 K, N, N- v 5 ^ ^ T ± h T 
5 K , m<DT 5: KS, * u n * * 1" , ^ q n*;Ui,§©/Na 
#f<k&t{k7k9tm* V^V-As^ — Tfr, T h 9 t 

7- gg , ^ 9 J — A" , s=. * y — ^ , 1-7" d y — , 2-:/ a *< 
; — >V ^ 2- * *?- >v -2-zf xi /< ; — ;\» ^ \-~? $ J — 7V^(DT;^^ 
— A-m, T± h ~ h 7°c2 * = h h V A-M. 

W IE <z> 3HS ^ S J& , Mi77-MkS£, Rt^SfH^y^y^ 
*BMb-*-hy*J». * 8Mb # !> * a , MWt V ? J* , 

mwt-r h v $> a , ^t* y ^ ^ ? a v 

y * a > ^^7k»^yi>^. v >m = i- h v v j± , y ^ n h # 

* anb h y * a , * SMb # y >>Af ©**ft7/i'* v.&mm. 

9 J 4 y Zf v t';Vxf ;V7 5 Is x 2, 6- A- ^ v> ^ , 2, 6- -t-:/ 

t° y y , 2, 6- - t ^ -4- y f- jv t o y is % h y 
;V7 5 yf ®7 ^ ^ss^^e bns. Mm<Dmm&jfc\z 

y iswt, # v v'ismm<Dm%tM, n)7/^osf8x p-fm 
* ^ * « , ^ ^y^^^yist ©ttii> m.itmm. m. 
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it * X % H -7 y it * $ m & ^ ? — 7 A* & flc , 4ft T 5 =■ 

vaunt-?- # ism<DA>*< * mm&m ^ & *i5„ 

*.f£^ y * RJ&^ *fr * K & v *? > ft i£ X* Km £ *i 2> m 

o m fcib 2 m co s< 7 & v a „ - y ^- x m & ¥ & m ^ h ^ , 

If * !7 I ~ * * !7 / 7 zz. XI ± t^fr^i^lt h <fc 

V\ 2!Si*S'7 t y y^S^O, j! $--80<C ~200<C „ 

» * b < (4 0°C — 100<C 5J5lia5^~5.0Hi|, 0 * 

00 £ tf » J3R It , Mft&ihK ^Tilt, JKKrt&at, 

4-, iifi^, p^i^S-^s ^^Big:^ 

« as *p ^ e, % - & h <d m m a* & # $ *l s » #1 * & st.^j . ^ 
*j , ai r ✓ — , m & m. nx ^ - zf & if &m if % ti % „ ipg 
m m t u -c m x. ar m m (m&tfes = — t * ^ v *> >v 

& & "a" tf ) . K #J s . # X -fe A' #J (V7 h^T't/^^tf) x |g 
Hvn^^^tf) % 3i y #j ft if & fi % 0 

^ttfcfi 1 ** tt#^m^, na^ai* Htnm.' m&mm 
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A x J? ^ » ^ V !> A % & & -lr /Ha — ;* % ^ 

v N / * * x y ^ ^ T ft if , 3& £-'#J £ itliitllrv/y, 

F'7^f> h^A, if 7 f- > x -> p v 7° % *K y if = ;P 7 ;v a — % 

# y fc* =- ;v oc — 7=- ^ N jj? y t* =. ;v M t3 y k V x t Ko ^^/o 
fc° -fe n — „ ^ =f- -fe /i' a — ^ , n - ^ , # /V 

# * ^ ^ ^ /i- ± jv vj - * ft if , jft « #J b IsXtim*. ftf ^ 7" ^ x 

*/H^i/^f;^;VD-^*;^>^ v 5jg A i? a — ;* > 

m % a> *s v a x ^^7k*-^b y * > t ^ >- afe h v ^Aft 

if x » M t U T m 7L Ht * 7- 7* y > SI -v ^ * V 57 A % $ ;v ? % 

# & & #n % 4& ift x ^ * n =r — ^ ft if % ^ ^ #j t u t « |g m & 

^ y i?. y >- „ y/Vk' if ;l.t/VD-7, t Kb ^V7* 

y e r=. /V tr n y K Is > 7^;Ptt;VD-^7t7 - fc K a 
-> !7° n tf/u^^/v-fe/ura— U — h, * ^ * ? ? y v 

- h % * t * y # ft if -c »ib& u -c & < , xrtib 

<D2^i.!iX±£rJ^fcJl-T?|£ilLT 1 b&'l^ 0 $ /Hz /Ha 

^iitsi^ti, £ x & s m j& t p h us s #j x ft « m x £ 

^^b^iJx RT^-fbSflft if &8SJn UT % flfrifcH: X «9 €-£E*f2iJ i: 1" 5 . 
Wik&® * (cS-^-r 5 #^x ^^<^@^x 

#x ^*t>t^x ^Mft jfo^ftia o x^ft <? #^ps'^« $ jh, 

ftV N ^x ^AlB^fc»?lmg~1 000mg, »t t< H 5 
0-2 0 Omg^SPtVMt^gPWfcl B llU^LOi^n 
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r fi h fcfc ¥■ \z. m & X ¥9 , Ztitblz. X X&&WIZ15I RB 5£ £ 
* ft 0!l 1 : 

3-[6-(4-^ h ft > Z ^ E^A^tcLkl Z Lb] 7 g /W] \f V 

6- t K o i/ -2, 3- 5? t K n y [b] 7 5 V -3- * ^ 

(3. Og, 19. 98mmol) b >f 5 ^ ✓ — (2. Og, 29. 38mmol) (D N, N- ^ 
^ f ;l/*;l/A7 ^ K (DMF)-(30ib1)&}K Kl * tR ^ T t-^^/Wv 1 
^ ^- ^ ^ n n 9 > (3. 6g, 23. 88mmol) £ iP ;i , MU\C%-ffi.& 

40 # m Jt w u „ s^i^ft^iffTiii, # s> h a m 

fa ± m. 7k X Jill gfe & % ^^fltlfc-v^^^^ATttflfcU, ^ JBE 

^ 1- 5> 37 ^ — (^**V:ai — ^^ = 3:1) H#,!7 
7ft© V s ^ ^/V U /W^- ^ iX-2, 3-^ t K n -< 

y/[b]7 7y-3-ty(4.3g, 82%)£#fco 

'H-NMRCCDCla) a:0. 24(s, 6H) , 0.97(s, 9H), 4. 59 (s, 2H) , 
6. 49(d, J=1.8Hz, 1H), 6. 54(dd, J=l. 8, 8. 5Hz, 1H) , 7.52(d, 
J=8. 5Hz, 1H). 

±|ST?# h tltc 6-t-Zf f- >\s * ^ /V- v- y /l^ ^- iX-2, 3-S? fc 
K o ^ y / [b] 7 *7 ls-3-& is (6. 6g^ 25.04mmol)£ 2,6-/U^i? 
^ (3. 3ml, 28. 33mraol) <D & ^ ^ U V (120ml) ^ ^ {C % tK T M 
7k Y V ~7 7V ± n ^ /ft >- g£ (Tf 2 0) (4. 5ml, 26. 75 mmol) 

SrjOn*.* 30 ,#Pf«# Lfc 0 KJfciB-a'4fc*:»ffiT 

#^tvfca^^^-^/v-e#IRUrt^, tK, 5%^ 



12 



WO 01/87875 



PCT/JP01/04190 



fcft«ajt^i/^^;v*7 p-7 f.^^^.^^ ( ^ -7- 

> : =c — ^;v = l : 1) # L , It tS ^ O <?• J>W * f- /V 

1/ V ;v 3r * is s< > *S [b] 7 ? ~y -3-4 A^-h V 7;vt o ^ ? > x 

V (8. 9g, 89%) £r#7to 
^-NMR (CDCl 3 )a:0. 21 (s, 6H) , 0.98(s, 9H) , 6.87(dd, J=1.8, 
8.6Hz, 1H), 6.94(d, J=l. 8Hz, 1H), 7.40(d, J=8. 6Hz, 1H) , 

7. 70 (s, 1H) 

_L IB -C # h ti 1t 6- 1- zf J- ;v i? * ;v is ]) ;v ^< >- 3/ [b] • 

7 =7 ^ -3- 4 = h V 7 As $ ■■ v * ? > * 1 h (8. 9g, 

22. 37mmol) , a. ^ A- (3- fc° U v 5 A- ) jJ? 9 > (4. 0g, 27. 97mmol) 
St;t*^MJ7i = /l'*^7^y/'?7^!>^ (II) ^ n I) K 
(1. 6g, 2. 237mmol) ©^h^tKo^^V (THF) (120ml) &d „ 

2umm-r h v v j*i&mm usmD&jD*.. so° c -c 2 mmnwi- 
jru. ^^ttj&#£-t?^-r h R .(^mf^^ fp)t^iiitt) 

V^T <5>* Lfc 0 MWife. * * ' 3fc V ^ T* fi& 

m & m * u fc w^^fcffl^a^^rv-y^^/u^^A^D-v h 

? 7 7 J — ( — ^-^/U = l: l) K tt L , H £ » # K>. 

3-(6-t-^ ^/v i^^f /uv'y^t^^^yy [b] 7 7 ^-3-^r /v) 
tr y s?^ (5. 2 g , 71%) *ntc 0 

1 H-NMR(CDCl 3 )a:0. 22(s, 6H) , 1.00(s, 9H) , 6. 86 (dd, J=2. 4, 

8. 5Hz, 1H), 7.02(d, J=l. 8Hz, 1H), 7.37(dd, J=4. 9, 7. 9Hz, 
1H), 7. 58 (d. J=8. 5Hz, 1H), 7. 74(s, 1H), 7.90(dt, J=l. 8, 
7.9Hz, 1H), 8. 58(dd, J=l. 8, 4. 9Hz, 1H) , 8. 88 (d, J=2. 4Hz, 
1H) . 

± IE "C # h id ft 3- (6-t-T 9 9- A- V * 
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[b]7 7y-3-^yV)k'!J ^y(5.2g, 15. 88mmol) (O THF(150ml) 

(16ml, 16. OOmmol) &r #D 7L „ & U "C 30 ^^i#Ufc„ ^^21^ 
^Sr^JIT^^b, # b ^ ^ v- 'a - Jw? * ^ y # ^ # 
7 -A (^bn7js/WA:i^^ai^/V = l:l~l:2) i£ fa L N ^ — 

y [b] 7 9 > -6-^- — >V (2. 7g, 79%) £ #.fc o 

l H-NMR(DMS0-d 6 )a:6. 86 (dd, J=2. 4, 8. 6Hz, 1H) , 6.99(d, 
J=1.8Hz, 1H), 7. 50 (dd, J=4. 9, 7. 9Hz, 1H) , 7.70(d, 
J=8. 5Hz, 1H), 8.10(dt, J=l. 8, 7. 9Hz, 1H) , 8. 29(s, 1H) ,. 
8.55(dd, J=1.8, 4.9Hz, 1H) , 8.92(d, J=2. 4Hz, 1H) , 9.69(s, 
1H). 

: 167-168°C 

±|BT# h tbfc 3- (3- t° y v?/V)-< 1/ J/ [b] 7 7 >-6.-^- — /V 
(1. Og, 4. 734mmol) <D t° V > (20ml) ^ % % 7.K J£ T Tf 2 0 
(0. 90ml, 5. 350mmol) 4r.Jp x. > ^ t& Kl & ^ 2 B# M }f # b 0 S 

miim WtK, tk> & vN^t&fp^^TKT-jii^gfe^^ , 
/v-^dr-^ 6> tente u; e 3-(3-t°y 

[b] 7 7 ^ -6- >f = h y 7 n p« * V J* }fc ^ h 

(1. 5g, 90%) £r 

1 H-NMR(CDC1 3 ) a:7. 27(dd, J=2. 4, 8. 6Hz, 1H) , 7. 41 (ddd, 
J=1.2, 4.9, 7. 9Hz, 1H), 7. 53 (d, J=l. 8Hz, 1H) , 7.80(d, 
J=8.6Hz, 1H), 7.89(ddd, J=l. 8, 2.4, 7. 9Hz, 1H), 7i92(s, 
1H), 8.64(dd, J=1.8, 4. 9Hz, 1H) , 8.86 (d, J=2. 4Hz, 1H) . 
ffl A : 87. 5-88°C 

± IB -C # £> *V fc 3-(3-^y^;V)^y/[b]7 7 >-6— f /V= h 
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V 7 )V$r n * $ 1/ 7 ;Vt£ -f?- Y (40mg, 0. 1165mmol) , 4- * Y *c 
*y 7 = A, stf n > m (20rag, 0. 1 3 1 6mmol).& XI V h W. H # V V ^ 
(37mg, 0. 1743ramol) (O THF (5. Oml) ^ $i ffi. \Z ' s T Y 7 * 7 Y V 7 
^ ~ jVfc 7 7 J 1/ /< 7 u ^ (0) (3. 5mg, 0. 003029mmol) $r ^JP X. N 

80^1:* 2 BP^jf^Lfc^ ^^^-r-^^pu, 211 * SHb y 

^ ^ 7K^^ (0. 075ml) t 30%i®^Kb7ki5t7K (0. 050ml) £ M X. HO m. 

&T^m^m^vtc 0 n bthtcmmz is v * 7 o ^ 

h ^ 7 7 W" — (^^r-y-^ : fff ift 31 ^ = 1 : 1) M tt L , ^ — 7" 
dp- HJ- ^ ^ ^ U , 3- [6- (4-^ Y^-^7^ 

=.;V)^l/y* [b] 7 7 Is -3-4 /V] t° y 5? V (I8mg, 51%)'&#.fc 0 
! H-NMR (CDC1 3 ) a : 3.85(s, 3H) , 7.00(d, J=9. 2Hz, 2H) , 
7.41(dd, J = 4. 9, 8.5Hz, 1H) , 7.54(dd, J = l. 8, 7. 9Hz, 1H), 
7.58(d, 9.2Hz, 2H), 7.72(d, J=1.8Hz, 1H) , 7.80(d, 
J=8. 5Hz, 1H), 7.85(s, 1H), 7.95(dt, J=l. 8, 7.9Hz, 1H) , 
8.61(dd, J=1.8, 4.9Hz, 1H), 8. 93 (d, J = l. 8Hz, 1H) . 
IR(KBr) : 2834, 1608, 1524, 1481, 1438, 1255, -807cm -1 . 
m& : 126-127°C 

m m m 2 = 

4-[3-(3-^° V >• [b] 7 2 ?V\7 J — >V (Dm 

m m m 1 t m m 0 % & ± <o x 3- (3- 1° y ^ ^0 ^ ^ V [b] 7 

7 ^ -6-4 fV = Y y 7;>* n ^ & 1/ 7* }V & -f- — h (50mg) 4- 
[3-(3-f y i^/V)^ y* [b] 7 7 > -6--Y 7W] 7 I / — ;V (7. 5mg, 
18%)£#fc e 

1 H-NMR(DMS0-d 6 )a:6. 86 (d, J=8. 5Hz, 1H) , 7. 54(dd, J=4. 9, 
7. 9Hz, 1H), 7. 58~7. 61 (m, 3H) , 7.88(s, 1H) , 7.95(d, 
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J=8. 5Hz, 1H), 8. 18(m, . 1H), 8.50(s, 1H) , 8.59(m, 1H), 
8.99(d, J=1.8Hz, 1H), 9.58(s, 1H). 

IR(KBr) : 3100-2400, 1611, 1582, 1522, 1476, 1283, 1098, 
808cm" 1 . 

. Wi : 232. 5-234. 5°C 

mmm 3 : . 

3- [6- (4-^7 fvit P 7 a. c=. )V)^< y *S [b] 7 7 >*-3--< /V] g U V s 

mfe^Jl-C#bixfc 3- (3- fc° y 5? ) ^ y [b] 7 7 f -6--T 

h y 7^^-n^^>-^/U^:-^ h (50mg, 0. 1457mmol) % 4-7 

/V^- n 7x=/V*u (27m g, 0. 1930romolK Rt/t*^ b y 7 

x ^ /V * ^ 7 ^ y 7 !) A ( II ) ^ n y K (5. Omg, 
0. 007123mmol) <D THF ( 1 20ml ) m $1 IC , 2M^®?^- h y 
(0. 30ml) X . 80°C-e 3 B#^^t# U7i 0 KJS»^*Sr»ffiT' 

j±TT'ti^g*.tfc 0 # <b *v a £ v y u *f 7 j*? o 

h ^ 7 7 — . ( ^ 3r 1J- ^ : g£ & :t ^ = 1 : 1 ) # L , ^ — 
T 1 -^-^^-^ folS*-fb b % &-fe»5fc<D 3-[6-(4-7/l<to7 

x=;V)^y/[b)77 >--3— f /V] tT y S? ^ (29mg, 69%) £#fc G 
1 H-NMR(CDCl 3 )a:7. 15(t, J=9. 2Hz, 2H) , 7.42(dd, * J=4. 9, 
7.9Hz, 1H), 7.52(dd, J=l. 8, 8. 5Hz, 1H) , 7.60(dd, J = 5. 5, 
9.2Hz, 2H), 7.72(m, 1H) , 7.82(d, J=8. 5Hz, 1H) , 7. 86(s. 
1H), 7.95(dt, J=1.8, 7. 9Hz, 1H), 8. 62 (dd, J=1.8, 4. 9Hz, 
1H), 8. 93 (d,. J=1.8Hz, 1H) . 

IR(KBr). : 1596, 1518, 1473, 1437, 1322, 1223, 1100, 810cm" 
i 

K£ : 129. 5-131^ 
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mmm 4 : 

3- [6- (3- 7 ;v^r p 7i=^)^y/[b]77 >-3~4 /v] b° U i? 

mm m 3 t m m <d ^ m ^ x <o , z- o- tr y ) ^ ✓ [b] 7 

9 ^ = b y ^ Is ^ /V /fc -J- — b (80mg) £> 3- 

[6- (3-7 ;U d 7 i - y / [b] 7 7 ^-3-^ ;H f y y 

(43mg, 51%)£#fc 0 

I H-NMR(CDCl 8 )ft:7.04(m, 1H) , 7.34(m, 1H) , 7.40-7.43(m, 
3H), 7.55(dd, J=1.8, 8.5Hz, 1H) , 7. 76.(d, J=l. 2Hz, 1H) , 
7.84(d, J=8. 5Hz, 1H) , 7.88(s, 1H), 7.95(dt, J = l. 8, 7. 9Hz, 
1H), 8.62(dd, J=1.2, 4. 9Hz, 1H) , 8. 93 (d, J=l. 8Hz, 1H). 
IR(KBr) : 1611, 1563, 1477, 1411, 1311, 816cm -1 . 

m J& : 94. 5-95. 5^ 
MMM 5 : 

3- [6- (3-^ h * is 7 zc n /V)^< > [b] 7 ^ ^-3--f Aj-^Jj 2 

* is 3 ^ m m (o m »c £ u % 3- (3- 1° y ) -< ^ y [b] 7 

9 ^ -6->T h y 7 >\s.Jr n ^ ^V^.^^-^- — ]> (50mg) h 3- 
[6- (3-* hdE-i/7i=/l'Hyy [b]7 7 ^-3--f /U ] k° }} *J ^ 
(27mg, 62%)^#fc 0 

1 H-NMR(CDCl 3 )a:3. 88(s,. 3H) , 6. 91(dd, J=2. 4, 7. 9Hz, 1H), 
7. 18(m, 1H), 7.23(m, 1H) , 7.38(d, J=7. 9Hz, 1H) , 7.40(dd, 
J=4. 9, 7.9Hz, 1H), 7.57(dd, J=l. 2, 7. 9Hz, 1H) , 7.77 (d, 
J=1.8Hz, 1H), 7.82(d, J.= 7. 9Hz, IB), 7.86(s, 1H) , 7. 95 (dt, 
J=2. 4, 7. 3Hz, 1H), 8.61(dd, J=l. 2, 4. 9Hz, 1H) , 8.93(d, 
J=2.4Hz, 1H). 

IR (KBr) : 2836, 1605, 1564, 1473, 1421, 1285, 1226, 781cnT 
i 
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111 & : 114. 5-115*0 - 

3-[3-(3-b° V jtsu)^^ y* [b] 7 7 >--6-^f >V\ 7 zc =^/VT K ^ 

mi$m 3 t m m <o x m ± 9 ^ 3- o- 1° y ^ ) ^ y [b] 7 

7 A-= h U ^ >-^^^-^- — h (80m.g)^ h 3- 

[3- (3- t° y i^/V)^ > )/ [b] 7 7 >-6->f /H 7 i = ;V7 5 is 
(29mg, 35%)£#fc 0 

1 H-NMR(CDCl 3 )a:6. 69 (dd,. J=2. 4, 7.9Hz, 1H) , 6. 96. (t, 
J=1.8Hz, 1H), 7.04(m, 1H), 7.24(m, 1H) , 7.40(dd, J = 4. 9, 
7. 9Hz, 1H), 7. 55 (dd, J = l. 2, 7. 9Hz, 1H) , 7.74(d, J=l. 2Hz, 
1H), 7.80(d, J = 8. 5Hz, 1H), 7. 85 (s, 1H) , 7. 95(dt, J=l. 8, 
7.9Hz, 1H), 8. 62 (dd, J=l. 2, 4.9Hz, 1H) , 8. 92 (d, J=2. 4Hz, 
1H). 

IR (KBr) : 3430, 1600, 1564, 1474, 1426, 782cm' 1 . 

MM. : 145-147^C 
M M M 7 : 

3-[6-(3-b° y v^uQ^-O-y* [h~\7 1/-3-J ;l/]fc°y (7)11 

mmm 3 kmmvxwuzxv, 3- (3- 1° y ^ a- ) > y [b] 7 • 
^ ^-6-^r /u= n y ^^^/u/In-t- — h (50m g ) a» e> 3- 

[6- (3- * V i? /i> )*< is *S lb] 7 ¥ is -3-^ jv ] f y ^ (31mg, 
79%)£#7c„ 

1 H-NMR(CDCl 3 )a: 7. 38(dd, J = 4. 9, 7. 9Hz, 1H) , 7. 41 (dd, 
J=4. 9, 7. 9Hz, 1H), 7.56(dd, J=l. 2, 7. 9Hz, 1H), 7.77(d, 
J=1.2Hz, 1H), 7.87(d, J=7. 9Hz, 1H) , 7.89(s, 1H), 7.94(m, 
2H), 8. 60(dd, 1=1.2, 4.9Hz, 1H) , 8.62(dd, J=l. 2, 4. 9Hz, 
1H), 8.91(d, J=1.8Hz, 1H), 8.93(d, J=1.8Hz, 1H). 
IR (KBr) : 1 586, 1562, 1472, 1438, 1418, 1402, 1329, 1079, 
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794cm -1 . 

MM. : 140. 5-141. 5°C Mas s : 273 (M+H) 

m m m 8 : 

3- [6- (1, 3-^ ^ / v^t^y - /V)^y/[b]7 7 ^-3- 

mi&M 3t iio^fet J; 3-(3-t- y v^/v)^^ y [b] 7 7 

^ -6--f /V=f y ^^^./V/^-^ f (350mg) h 3- 

[6-(i, 3--< >- y v 5 ^- ^ y — ^-5-^ -< ^ y [b] -7 7 ls-Z-s< 

;V] fc° V v? ^ (269mg, 84%)£#fc 0 
^-NMR (CDC1 3 ) a : 6. 00 (s, 2H) , 6. 89(d, J=8. 5Hz, 1H), 7.10- 
7. 12(m, 2H), 7. 40 (dd, J=4. 9, 7.9Hz, 1H) , 7.50(dd, J=l. 8, 
8.5Hz, 1H), 7.68(d, J=l. 2Hz, 1H), 7. 79 (d, J = 8. 5Hz, 1H), 

7. 84(s, 1H), 7.94(dt, J=l. 8, 7. 9Hz, 1H), 8.61(dd, J=l. 8, 
4. 9Hz, 1H), 8.92(d, J=l. 8 Hz, 1H) . 

IR(KBr) : 2897, 2793, 1510, 1471, 1432, 1229, 1035, 801cm" 
1 

ifc & : 143. 5-144. 5°C 

mmm 9 ■. 

3-(6-y ^ ^ /U^< ly 9 [b] 7 Z ^-3-^ />) b° D ^ytpjl 

m M m 3 tPio^feti 19 x 3- (3- 1° V i? ;v)^<^y [b] 7 

■7 ^-6->T ^ = h U y/l^^-a^ ^ V * ^ * — h (50mg) ^ b 3- 
(6-7x= A''-"* >- y [b] 7 7 Z/S-J ;V) ]) >- (21mg, 53%) £r 

1 H-NMR(CDCl 3 )a:7. 35-7. 48(m, 5H) , 7. 57 (dd, J=l. 8, 8. 6H Zi 
1H), 7.65(d, J=8.6Hz, . 1H) , 7.78(m, 1H) , 7.87(s, 1H), 
7.97(dt, J=1.8, 7.9Hz, 1H) , 8. 65 (dd, J=l. 8, 4. 9Hz, 1H), 

8. 97(d, J=l. 8Hz, 1H). 

IR(KBr) : 1600, 1563, 1473, 1449, 1414, 1356, 1097, 965, 
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827cm" 1 . 

MM. : 91-92X: 

mi&M 1 0 : 

3- [6- (3, * Y *c is 7 a. — AO ^< ^ [b] 7 g ^-3->f 7^] 

2 y <p i 1 

ii % 3 t pi tii <d # & tc i 15 , 3- o- 1° y ^ ) y [b] 7 - 

7 = b U 7/W^-o^^^^/WaJ%-?- — b (300mg) tt» h . 3- 

[6- (3, ^ h / [b] 7 7 >--3--f /t- ] fc° y ^ 

^ (207mg, 72X)Sr#fc, 

^-NMR (CDCl 3 )a: 3. 93 (s, 3H) , 3.96(s, 3H) , 6.96(d, 
J=8. 5Hz, 1H), 7.16(d, J=2. 4Hz, 1H), 7. 20(dd, J=l. 8, 
7. 9Hz, 1H), 7. 41 (dd, J=4. 9, 7. 9Hz, 1H), 7 

. 54(dd, J=l. 2, 7.9Hz, 1H) , 7. 73 (d, J=l. 2Hz, 1H), 7.80(d, 
J=8. 5Hz, 1H), 7 

.85(s, 1H), 7. 95(dt, J=1.8, 7. 9Hz, 1H), 8.6l(dd, J=l. 2, 
4. 9Hz, 1H), 8.93 
(d, J=1.8Hz, 1H). 

IR(KBr) : 2837, 1601, 1527, 1486, 1442, 1411, 1254, 1141, 
1023cm" 1 . 

gfe A : 138. 5-139. 5"C 
MMM 1 1 : 

3-[3-(3-b°.y ^ y [b] y g ;H7xy-;^s 

Hlffil 5 ^^Ifcixfc 3-[6-(3-^ h dr^7i=;l/)^y/ [b] 
7 7>'-3-^;W]fy.i?y(80nig ) 0. 2655mmol) % 
Ife (1. 6ml)SriJDx. „ 24 B# H 31 jffi L . Rj&m&& * 2 Mfc^M 
iff- h y *^7k^?£i:g&fnmWzK-e*fnL, ft»^^^-C*6W 



20 



WO 01/87875 



PCT/JP01/04190 



oa^/U^^lftL, 3-[3-(3-k° y ^ 

✓ Cb] 7 7 > -6--f ;V]7i;-;l/ (58ing, 76%) & # fc 0 
1 H-NMR(DMS0-d 6 )a: 6. 78 (dd, J=2. 4, 7. 9Hz, 1H) , 7.11(dd, 
J=1.8, 2.4Hz, 1H), 7. 16(d, J=7. 9Hz, 1H), 7.27(t, J=7. 9Hz, 
1H), 7. 55 (dd, J=3.6, 7. 9Hz, 1H), 7. 61 (dd, J=l. 8, 8. 6Hz, 
1H), 7.9l(d, J=1.2Hz, 1H), 7.99(d, J=8. 6Hz, 1H), 8. 19(dt, 
J=1.8, 8.5Hz, 1H), 8.54(s, 1H) , 8.59(dd, J=l. 8, 8. 5Hz, 
1H), 9..00(d, J=1.8Hz, 1H), 9. 55 (s, 1H) . 

IR(KBr) :3200-2400, 1586, 1565, .1509, . 1473, 1295, 1220, 
1104, 966, 809cm -1 . 
: 205-207<C 

mm W 1 2 : 

4-C3-(3-fc° V_2jkJj^> Z [bj Z Z ^-6-^f />]-!. 2--< ^ if > 
- ;v a £b 7k ^ l£ j£ <P MJt 

Slt«l Otf^fe 3-[6-(3, 4-v^ h ^i/7x=/I/)'«y 
/ [b] 7 7 ^-3->f /l^] f JJ S? V (80»g, 0. 2414mmol) 47% JUL 
TKtii^ (1. 6ml) $r *P 12 I^^IiUfc, #f W L it JK &• -5> & 

4-[3-(3-^J) ^;>)^y/[b]77V-6-f 
/V]-l, 2— < ^i? y^^-^^fkTk*^^ (76mg, 82%) £ # 0 
1 H-NMR(DMS0-d 6 )fi:6. 84(d, J=7. 9Hz, 1H) , 7. 05(dd, J=2. 4, 
7.9Hz, 1H), 7. 14(d, J=2. 4Hz, 1H) , 7.60(dd, J=l. 8, 8. 5Hz, 
1H), 7. 85(d, J=1.8Hz, 1H), 8.02-8.04(m, 2H) , 8. 70(s, 1H) , 
8.80(br.d, J=6. 7Hz, 1H) , 8. 84 (d, J=4. 9Hz, 1H) , 9.26(s, 
1H). 

IR(KBr) : 3300-2400, 1595, 1573, 1534, 1491, 1419, 1221, 
799cm" 1 . 

M M. : 280°C^± 
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m m m i 3 : 

3- [6- (3-^ ~ /V)^< > 7 [b] 7 g ^-3--r b° y 

H #ij 1 "C # b 3- (3- t° y i? /U)-<^ 7 1^7 7 ^ -6--^ 

/V=b y — h (lOOmg, 0. 2913mmol) , 

$T 7 >^-3-# n Vg§ (50mg, 0. 3907mmol ) R XI \f ^ V )) 7 ^ ^ ;V 

X 7 J > 7 is V J* (II) 9 n y K (lOmg, 0. 01425mmol) <D 
THF(4ml)2£*i£ 2M I£ ^ h y ? A tK ^ ^ (0. 45ml) £ M A % 

ai££^-^A--e#^L, ^ -fe ^ K ■ ( fn ft Hi 

fem.m*to x., w m l- fc tt jg£ ^ & u , s^j^^o 3- [6-0- 

f x-^)^y/[b]7 7 /HfU 5? ^m^m (73mg, 80%) 

^-NMR (DMS0-d 6 ) a : 7. 67 (dd, J=3. 1Hz, 1H) , 7.70(dd, J=l. 8, 
5. 5Hz, 1H),. 7.8l(dd, J=l. 2, 8. 5Hz, 1H) , 8. 01-8.05(m, 3H) , 
8.11(d, J=1.2Hz, 1H), 8.73(s, 1H), 8.79(m, 1H) , 8.82(d, 
J=5. 5Hz, 1H), 9.26(d, J=1.8Hz, 1H). 

IR(KBr) : 3466, 3067, 2615, 1581, 1473, 1436, 783cm -1 . 
MM* : 214. 5-215<C 
1 4 : 

17g-b K 7 — H RXl / Xfe C17-20 y T — if RE. # t£ <D 

mm 

T. Serge jew and R. W. Hartmann <D ~)5 £fe ( J. Enzyme 
Inhibition, 8,113 (1994)) \C o T M ^ & =ff o fc 0 IP^>, SD 

c 7 — A $r H fc „ ? a ^ ^ — 7 ( 1. 5ml N xy^y K;V7 

%h) ^H1^J1~1 3 T?# <btitz*&Wik&M * * tb^frAh 
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50mM V IsWtmmfc (PH7.4) "C % S & Jtit££ ft; 0. lmg/ml 
IClilfc^ a/-AS6f 100 /x 1, 125nmol NADPH WW. 
140 jti. 1. 6. 25nmol <£> 17 a - fc Kc^f^^oy^foy 10 

n\ & to 7L x x 37*0 -e 20^ra-fy=3fa^-Mfc„ r. ft fc in 
It 50/i l, ifc -c Bft ^ ^ ^ 1000^1 ^^p^r^fq, 

& 50mM y >wt&m&i (pH7.4) 250 1 rt$ in m. 
m 50 /z 1 -e«fe#, M>b, 100 /* 1 ©7t 

^^?ufc 0 ^<Dmm 10 n 1 % m m m & ? n v^vy^-^n 

n 1/ (Dm,* wife vxmmm^^n^ ufc 0 fts tsiMb-^ 

x. ft ^ h <D & ft MM b V tc 0 # <b ft #'£ «^T^^^%<t)4^ 

£> v T1SCD5£ (1) 17a-t F ^> 7 - f Xt//X li 

C17-20 y T -if PJ.«?gt£ (%) ^r^fefco ^^^^ 1 f-^-To 



L #»tt(%)-ioo - umt # mmmmm ^ xioo (1) 



* 1 





ER^fStt (%) 


3 


6 4 


4 


4 5 


6 


9 0 


7 


7 5 


9 


4 5 


1 1 


8 1 


1 2 


6 6 


1 2 


8 9 



ftKft-g-ftSA : 300nM 

: 25 M M (17a-t KP^f->7*D^fDy) 
• NADPH MB. : 500 mM 
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* 3S HHb & % mthfc * T n J Kl 7 a fc K n 9 — -t? & 
tf/Xtt C 17-20 U T - if PI ^ 14 , XtF7 n^^-if Iflfg 
t££3TL, ^©ffittJ: 5 jfu&Ji®, «T :fc JR JE *: £ , J3tt-fb£, 
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i. t we o — as: 5£ (i) -e&znz'O'S 7 ? ^nmftxtt 



(fit, Py fit 2-, 3-, X « 4-t° V v?/H % R lifi -5 

^itc ) 

K 1 7 at KP*V7-^XU5/XliC 17-20 JJ T - if Pfl $ #J 0 
3. !»3^*li!:iB«$*L*Iig»tt:XW:*(OieSr^tfESIIiafiR 
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